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CD  spectral  difference  of  dodecanucleosome  (12- 
mer)  samples  in  0  or  0.58  mM  divalent  cation.  The 
left  panel  shows  Mg^^-treated  and  the  right  panel 
shows  NP^-treated  oligonucleosomes.  In  each  case 
the  top  curve  is  the  untreated  oligonucleosomes  and 
the  lower  curve  is  divalentcation-treated 
oligonucleosomes. 
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Figure  4.  Analysis  of  chromatin  proteins 
associated  with  Ni-silenced  gpt  gene  using  the 
chromosome  immunoprecipitation  assay.  The 
Chip  assay  was  performed  with  anti¬ 
acetyl  ate  d  H4  (A),  anti-acetylated  H3  (B), 
anti-acetylated  H3K9  (C),  anti-dimethyl- 
H3K9  (B),  and  anti-MeCP2  (E).  Input  DMA 
fractions  were  amplified  by  PCR  to  adjust  for 
chromatin  loading  (F).  A  representative  gel  is 
shown  but  similar  results  were  observed  in 
three  replicate  experiments.  G12  indicates  the 
wild-type  clone  with  gpt  expression  while  the 
N24,  N37,  N96,  and  N97  are  nickel  induced 
silenced  clones. 
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Figure  10.  Effect  of  nickel  chloride  on  the  condensation  of  chromatin  in 
BEAS-2B  Cells  and  A549  cells. 
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Fi  gure  1  1 .  Chromo  somal  lo  cati  on  of  the 
HIF-1  alpha  and  Ti MM S A  gene. 
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•Nickel  ions  inhibit  the  dioxygenase  histone  demethylases  leading  to 
increased  H3K4  trime  and  H3K9  dime  which  increases  or  decreases  the 
expression  of  specific  genes,  respectively 

•Nickel  ions  bind  and  displace  the  Fe  in  the  His-His  Glu  facial  triad  at 
the  active  site  of  dioxygenases  such  as  ABH2 

•Mapped  genomic  positions  of  H3K4  tri  and  H3K9  di  changes  induced  by 
Ni  using  Chip-on-chip  and  Chip-Seq  technology  (correlates  with  gene 
expression  changes) 

•SPRY2  which  inhibits  ERK  signaling  is  a  direct  target  of  histone 
demethylase  JMJD2A 

•SPRY2  is  epigenetically  suppressed  in  Nickel  induced  transformed 
BEAS2B  cells  (  By  chronic  inhibition  of  JMJD2A?)  and  overexpression  of 
SPRY2  reversed  the  transformed  phenotype 

•Gene  expression  changes  are  very  metal  specific  in  Normal  Human 
Bronchial  Epithelial  cells  transformed  by  Nickel  and  Chromate 

•Nickel  induces  condensation  of  chromatin  and  silencing  of  genes  near  or 
in  heterochromatin 
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